We introduce a new class of meromorphic functions associated with spirallike functions. Such results as subordination property, integral representation, convolution property, and coefficient inequalities are proved.
Introduction
Let Σ denote the class of functions f of the form
which are analytic in the punctured open unit disk U * : {z : z ∈ C, 0 < |z| < 1} : U \ {0}.
1.2
Let P denote the class of functions p given by We now introduce and investigate the following class of meromorphic functions.
Definition 1.1.
A function f ∈ Σ is said to be in the class MS α if it satisfies the inequality
Remark 1.2. For 0 < α < 1, the class MS α is the familiar class of meromorphic starlike functions of order α.
Remark 1.3.
If α |α|e iψ −π/2 < ψ < π/2 , then the condition 1.16 is equivalent to
Re e −iψ zf z f z < −|α| z ∈ U , 1.17 which implies that f belongs to the class of meromorphic spirallike functions. Thus, the class of meromorphic spirallike functions is a special case of the class MS α . For some recent investigations on spirallike functions and related functions, see, for example, the earlier works 1-9 and the references cited in each of these earlier investigations.
Remark 1.4. The function
belongs to the class MS α . It is clear that
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Then, for the function f given by 1.18 , we know that
which implies that f ∈ MS α . In this paper, we aim at deriving the subordination property, integral representation, convolution property, and coefficient inequalities of the function class MS α .
Preliminary Results
In order to derive our main results, we need the following lemmas.
Lemma 2.1. Let λ be a complex number. Suppose also that the sequence
Proof. From 2.1 , we know that
2.3
By virtue of 2.3 , we find that
Thus, for k 1, we deduce from 2.4 that
By virtue of 2.1 and 2.5 , we get the desired assertion 2.2 of Lemma 2.1.
Lemma 2.2 Jack's Lemma 10 . Let φ be a nonconstant regular function in U.
If |φ| attains its maximum value on the circle |z| r < 1 at z 0 , then
for some real number t t 1 .
Main Results
We begin by deriving the following subordination property of functions belonging to the class MS α .
Theorem 3.1. A function f ∈ MS α if and only if
Proof. Suppose that
We easily know that h ∈ P, which implies that
where ω is analytic in U with ω 0 0 and |ω z | < 1 z ∈ U . It follows from 3.3 that
which is equivalent to the subordination relationship 3.1 .
On the other hand, the above deductive process can be converse. The proof of Theorem 3.1 is thus completed.
where ω is analytic in U with ω 0 0 and |ω z | < 1 z ∈ U .
Journal of Applied Mathematics
Proof. For f ∈ MS α , by Theorem 3.1, we know that 3.1 holds true. It follows that
where ω is analytic in U with ω 0 0 and |ω z | < 1 z ∈ U . We now find from 3.6 that
which, upon integration, yields
The assertion 3.5 of Theorem 3.2 can be easily derived from 3.8 .
Proof. Assume that f ∈ MS α . By Theorem 3.1, we know that 3.1 holds, which implies that
It is easy to see that the condition 3.10 can be written as follows:
We note that
3.12
Thus, by substituting 3.12 into 3.11 , we get the desired assertion 3.9 of Theorem 3.3. 
The inequality 3.13 is sharp for the function given by
We easily know that h ∈ P.
If we put
it is known that
From 3.15 , we have
We now set 
3.21
In view of 3.21 , we get a 0 αBh 1 0, 3.22
From 3.17 and 3.22 , we obtain
Moreover, we deduce from 3.17 and 3.23 that
3.25
Next, we define the sequence {A k } ∞ k 0 as follows:
3.26
In order to prove that
we make use of the principle of mathematical induction. By noting that |a 0 | 2λ A 0 .
3.28
Therefore, assuming that |a l | A l l 0, 1, 2, . . . , k; k ∈ N 0 .
3.29
Combining 3.25 and 3.26 , we get
